A FART yj^OE Cr REIXrCRZEI PLASTICS MATERIAL, AXT METHC^T 

OF VANTEACTTRE 

The present: mvenricn relates zo rr.anuf actur mg parts 

out f reinforced plasties material, m particular 

5 structural parts for motor vehicles. 

O ^ P ^ It is known for sheets C'f fibers impregnated m 

'o thermoplastic material, to be used m particular to make 
May V i ^ 

J ' 200^ ** the tiumper beams of motor venicles . 

/' By way of examp-le, such sheets are known under the 

names TRE or TWINTEX. 

TRE (Thermoplast ique Renforce Estampable [stampable 
reinforced thermoplastic]) is constituted by 
polypropylene reinforced with glass fibers. 

TWINTEX (trademark registered by Vetrotex) is a 
15 fabric of yarns constituted by glass fibers emibedded in 

polypropylene . 

TEPEX {trademark registered by Du Pont de Nemours) 
is a drapable thermoplastic material having continuous 
fibers, like TWINTEX. 
20 It is also known to use multilayer sheets obtained 

by superposing plies of TRE and plies of the TWINTEX or 
TEPEX type . 

Such sheets need to be heated in order to be shaped. 
International patent application WO 98/52793 
25 discloses a method of manufacturing structural parts in 

which a sheet comprising reinforcing fibers impregnated 
in thermoplastic material are initially placed in an open 
mold, after which the mold is closed, and thermoplastic 
material is injected into the mold under pressure. 
30 There exists a need to integrate local reinforcement 

into such a structural part, for example m order to 
imprcve the mechanical strength of certain zones. 

In above -ment ic^ned i nt e mat ional appl i cat ion 
WC' 9-E/52793, local r e i nf c^ r r em.ent is held captive between 
3 5 two c^uter sheets, thereby complicating m.anufacture and 

m.akma it neressarv tC' use mc^re than one sheet. 




The present irivenri:::n seeks to fa::ilitate 
manuf ac: tur mg a structural part out of one or more sheets 
comprising fibers imipregnated m thermoplastic material, 
e.g. sheets of TWINTEX or any other similar material. 
5 The in\^ention achieves this b^^ the fact that: 

- at least one sheet and local reinforcement are 
superposed m a mold before the mold is closed, with at 
least one of the sheet and the local reinforcement being 
constituted by reinforcing fibers and thermoplastic 

10 material, the mold having a setback beside the local 
reinforcement and of larger dimensions than the local 
reinf orcement ; and 

- thermoplastic material is then introduced into the 
setback so as to establish pressure therein serving to 

15 compact the local reinforcement and underlying region of 

the sheet, the mold being shaped so as to compress the 
sheet on either side of the local reinforcement during 
closure of the mold . 

3y means of the invention, it is relatively easy to 

20 put local reinforcement into place since there is no need 

for the or each piece of local reinforcement to be 
positioned very accurately in the mold. 

In the invention, the above-mentioned setback is not 
intended to act directly to apply the pressure that is 

25 needed to compact the fibers of the local reinforcement 

and/or of the underlying region of the sheet, this 
pressure being obtained by means of the plastics material 
that is put into place prior to closing the mold in 
register with the setback or that is injected into the 

30 setback after the mold has been closed. 

If, on the contrary, the pressure required for 
compacting has to be obtained directly by clamping the 
local remf c rcem.ent between the twc^ m.cld portions on 
closure, then it would be necessary for the local 

35 reinforcement to be pC'Siticned very accurately, and that 

WC'U Id lead to difficulties. 




In a particular irr.pleT.ent acicn of the invention, the 
sheet and/c'r the local reinforcement, and preferably both 
of them, are made of a fabric of yarn constituted by 
glass fibers and t herm.cplast ic material, of the TWINTEX 
5 type. 

The thermoplastic material is preferably introduced 
into the setback associated with the local reinforcement 
by pressure injection after the mold has been closed. 

In a variant, the thermoplastic material is 
10 introduced into the setback before the mold is closed, 

and it is closure of the mold which produces the pressure 
required within the setback to compact the local 
reinforcement and the underlying sheet. 

The depth of the setback is preferably slightly 
15 greater than the thickness of the local reinforcement. 

Advantageously, the sheet is caused to project out 
from the mold, and after the mold has been closed, the 
portions of the sheet which project therefrom are then 
trimmed off. 

20 Thus, the sheet can be positioned within the mold 

without too many constraints. 

The invention also provides a reinforced plastics 
material part obtained by implementing the method as 
defined above. 

25 The invention also provides a reinforced 

thermoplastic material part characterized by the fact 
that it comprises a non-plane sheet of a fabric of yarn 
constituted by reinforcing fibers and thermoplastic 
material, the sheet being locally lined with local 

3 0 reinforcement on which there is overmolded a mass of 

thermoplastic material that overflows slightly onto the 
sheet on either side of the local reinforcement. 

Other characteristics and advantages of the present 
invention will appear on reading the following detailed 

35 description of a non- 1 ima t mg imiplement at ion of the 

invention, and on exam.inmg the ac cc-mpany ing drawing m 




which Figure 1 is a diagrarr. showing a mi'ld closed cn a 
sheet suppC'rtmg local re infer ::ement . 

Figure 1 shows a mcdd 1 having a bc'ttom portion la 
and a top portic-n lb that are Tiovable relative to each 
5 other. 

In the example described, the bottom portion la is 
stationary while the top portion lb is movable 
vert ical ly . 

The mc'ld 1 has a positive join plane, i.e. the 

10 moving portion lb does not bear directly against the 

portion la during molding, thus making it possible to 
exert pressure cin a sheet 2 disposed between the two 
portions of the mold, with the pressure applied to said 
sheet 2 being proportional tC' the downwardly directed 

15 thrust exerted by the top portion lb. 

In the emibodiment described, the sheet 2 for being 
shaped by means of the mold 1 is a single sheet and it is 
constituted by a fabric of yarn constituted by glass 
fibers and thermoplastic material, of the TWINTEX type. 

20 The sheet 2 serves as a support for at least one 

item of local reinforcement 3 . 

The top portion lb has a setback 4 overlying the 
local reinforcement 3 and of width greater than that of 
the local reinforcement 3. 

25 The depth of the setback 4 is greater than the 

thickness of the local reinforcement 3, as can be seen in 
Figure 1 . 

The setback 4 is hc-llowed out in the inside face of 
the portion lb of the mold between regions Ic for 
30 compressing the sheet on either side of the setback. 

A channel 5 for injecting thermoplastic material is 
provided through the top portion lb and opens out into 
the middle of the setback 4 . 

The channel 5 serves to inject thermoplastic 
35 material under pressure while in the fluid state into the 

setback 4 after the m^old has been closed sO' as to compact 




the local re c r cerr.en:: 3 and ::he ur.der lying region of 
the sheet 2 . 

The therrroplast ic material introduced mtc the 
setback 4 comes into contact with the reinforcement. 
5 Outside the setba::k 4, the sheet 2 is compacted by 

the two portions la and lb of the mold 1 clamping 
together . 

The presence of the setback 4 which is wider than 
the lc>cal reinforcement 3 means that it is possible to 

10 accept a certain amount of tolerance on the positioning 

of the local reinforcement 3 relative to the sheet 2 
without any danger of the local reinforcement 3 being 
compressed in non-uniform manner between the two portions 
la and lb of the mold 1 . 

15 The mold 1 advantageously includes a cutting tool 6 

which is lowered after the mold 1 has been closed so as 
to trim off any portions of the sheet 2 which project 
from the mold 1 . 

In order to make a non-plane structural part of open 

20 section, such as a bumper beam, the sheet 2 is placed on 

the bottom portion la with the local reinforcement 3 
already in place, the mold is then closed by lowering the 
top portion lb against the sheet 2, and thermoplastic 
material in the fluid state is injected under pressure 

25 via the injection channel 5 so as to fill the setback 4 
and locally compact the local reinforcement 3 and the 
underlying region of sheet 2 . 

Once the compacting operation has been performed, 
the mold 1 is opened and after the part has cooled, it is 

30 extracted from the bottom pc'rtion la. 

NTaturally, the inventio>n is not limited to the 
implement at ion described abo've . 

In particular, instead of injecting the 
t hermz'pl as 1 1 c material m the fluid state under pressure 

35 via an injecticni channel, it is possible to deposit a 

suitable quantity of thermoplastic material abcve the 
local remf or cem.ent by extrusion and then make use of the 



6 



pressure generated by closing the T.old ±n order to 
compact the local reinforcement 3 . 

It is also possible to place a plurality of items of 
local reinforcement 3 m a miold that is arranged 
5 accordingly. 



